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Introduction

The parish of St. Thomas is located on the sougtegatip of Jamaica. It is bordered to
the west by the parish of St. Andrew and to theélmby Portland. The coastline of the
parish starts at the west from the town of Bull Bag terminates north east to the town
of Hordely. Much of the interior regions of the igarare hilly and further north forms a
large part of the Blue Mountain Range. Fresh wiatgery abundant in the parish in the
form of rivers, springs and aquifers. These sas/enajor potable water supply sources
for the entire parish. Water supply from thesersesiis done and managed by the
National Water Commission, (NWC) the largest paakater supplier for the parish and
Jamaica.

The population of St. Thomas is 97539 persons dougito current Statin data. Morant
Bay (the capital of St. Thomas) and Yallahs areldéingest and second largest towns in
the parish respectively. Both towns including thibeo coastal areas account for over
forty (40) percent of the populous of the paristd @aerve as the major commercial
centres. The remaining areas consists of smaliaistthe majority which lies closely to
the foot of the Blue Mountains which have a popatathat is made of mostly small
farmers and financially lower class persons. @gture is predominant in the parish in

the form of fishing, cattle raring and sugar caarening.

Numerous springs and river water courses coverge lportion of the Parish. The major
rivers are the Yallahs River, Morant River, and Bh@ntain Garden River. Yallas River is
notable for supplying Kingston and St. Andrew wjibtable water. The majority of

springs and tributaries terminate at these rivarstagether they form the largest water

supply sources in the interior regions of the aris

Aquifers are also present in the parish where nasst utilized as potable water
production wells. These wells serves as major mwateirces for the all the coastal
regions of St. Thomas including Eleven Mile, Ya#laWhitehorses, Morant Bay and
Prospect. The major wells are located in Albioall&hs, Whitehorses and Springfield.
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Despite the abundance of potable water sources. ifl®mas, the parish is faced with
the challenge of water shortages and improper wdigribution. This is due to
continuous degradation of piping infrastructureake facilities, treatment plants and
pumping equipment. Improper water storage as welwater theft is also a major
contributor to the water supply problems in theigiaand signifies the need for major
upgrade works in most sections of the parish. @lsrtcomings represent numerous
financial losses for the National Water Commissiontical improvements must be made
for the Yallahs, Springfield and Apple Farm Watepgly sectors which have the largest
water supply distribution network for the entireiph.

A water supply improvement plan has been prepaoedSt. Thomas by the National
Water Commission. This plan consists of major uggig works to all water supply
infrastructure namely to piping and pumping equipineThese improvements will
substantially reduce the non-revenue water levetsease water production and provide

efficient and effective potable water distributigpon till the year 2030.

2 Existing Water Supply System

2.6 Water Resource
Surface Water
Some 65% of the water abstracted in the parishtaimed from surface sources. The
following are the main surface sources in the paris
Plantain Garden River
Nuts River
Ward River
Windsor Castle River

The remaining surface sources consist of springshwsupply the hilly interior
sections of the parish.
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Ground Water

About 37% of potable water comes from the aquifersSt Thomas.
Extraction of water from these aquifers is achiebgdwells which mostly
occupy the coastal and southern regions of thalpari

2.2 Water Supply Systems

The parish of St. Thomas is supplied with potakd¢ewfrom 69 surface sources with a
combined average output of 4.36 mgd. This accdent84% of the total average water
production for the parish. The output from theserses range from 2.4 mgd during the
dry period and increases to 6.5 mgd during teeperiod.

The underground /well sources account for anagesoutput of 6.5mgd. This accounts
for 26% of the total water production for the phrisThe following wells are utilized by
the NWC in the parish of St. Thomas:

South Haven
Albion Estate
East Albion
Montpellier
Springfield
Prospect
New Pera

The water supply pipelines ranges from % inch toirBth diameter. Most of these
pipelines are old and are made of cast iron withrdmainder being asbestos concrete,
galvanized iron and small PVC pipes. Relatively kmpigelines (sizes % inch to 3 mm)
are mostly located in the rural and northern regjioh the parish, most of which are
incrusted and corroded for proper water distributioThey are also many observable
leaks on these pipelines making their replacemaatisnent.

Larger pipelines (sizes 4inch to 36 inch) are nyosticated in the southern and
commercial areas of the parish. Along with acqgirperiodic leakages, large asbestos

5|Page

Draft St. Thomas WS PPLan - October 12 2011



concrete pipelines in the areas of Golden Grovdaii®and Morant Bay present a major
health hazard. It is very important to replace € pipelines as well smaller
distribution pipelines in these regions.

Water treatment facilities are located mostly i thilly and northern areas of St.
Thomas. Whitehall and Easington filter plants ameoagst the oldest water treatment
facilities after being in operation for over fort40) years. The latter however has non-
operational filter units and treatment is soley @dny chlorination. Chlorination is also
the only treatment process for the Cedar Valley BEmityville Filter Treatment Plants.

All the treatment plants are also delivering anpatitis which is less than what is
demanded. Therefore improvements must be madese facilities mainly by replacing
existing filters with larger units to satisfy thergice area demand and improve water
quality.

River impoundments, pumping and storage tank faesli are also degraded.
Improvements to these equipments are necessaryatonmze the amount of water
sources available in the parish and provide a rbatance potable water transmission
and distribution.

Information on the St. Thomas water supply netwsrsummarized in table 2.6 below.
Figure 2.6 — St. Thomas Water Supply Network

Description Total Length/mn Portion of Network (%
3/4 inct 415 0.09571361p
1inct 34087 7.85499246p
1.5 inct 773¢ 1.78251013p
2 inct 12366 28.4968473|L
3inck 4632¢ 10.6752506p
4 inck 14945; 34.44012868B
6 inct 2171¢ 5.00404206p
8 inct 4502( 10.3745046[L
10 inck 255¢ 0.58870032f
12 inct 211¢ 0.487707241L
36 incl 86¢€ 0.19960285p
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3 NON-REVENUE WATER LEVELS

NWC water production facilities provide approxingt®.62 M (2665.4 M imp. gallons)
cubic meters of water per year to the water supplyvork of St. Thomas. However the
majority of the water produced is lost when comga@ the amount which is billed.
Non- Revenue Water represents the water producechwis lost and not billed while

Revenue Water is that which billed and accounted fo

The magnitude of Non Revenue water in the parisGtoffhomas is large and occurs in
three forms. They are Commercial Losses, Physicasés and Unbilled Authorized
Consumption. Commercial Losses due to theft aedall connections amount to 6.42 M
cubic meters (362.2 M imp. gallons) per year. Rtgldiosses due to leaks and defective
water supply equipment and infrastructure amou®t®3 M cubic meters (6629.2M imp.
gallons) per year. Unbilled authorized consumptioat represents water which is lost
but not intended for billing by the parish is 0.6@&Mbic meters (35 M imp. gallons) per
year. The total water loses amount to 6.72 M (6649 imp. gallons) cubic meters per
year and represents 70% of the total water produced

The remaining 30% of Revenue Water which consiétBikked Metered Consumption
and UnBilled Metered Consumption amounts to 2.8886(466 M imp. gallons) cubic
meters per year. By sufficiently improving the Bhomas the St. Thomas water supply
network and facilities it expected that Revenue &/ahould improve to at least 70%,

while Non Revenue water is expected decline bytless 30% by the year 2030.

Set out in figure 3.6 is the annual water balaoceSt. Thomas. This was derived from
the water balances that were prepared for eadieaivater supply systems in the parish.
The water balances are based on flow measurentatteére conducted at sections of

the water supply network and examinations of customcords.
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4 Water Requirement

4.2 Parish Population

General

In 2006 the population in St. Thomas was estimaiedbe 96604 persons based
information received from the Statistical InstitateJamaica (STATIN). A growth rate of
0.7 percent is assumed for the parish. With thie the estimated population for 2060 is
around 97539 persons. By the 2030 the populatfoitoThomas assuming the same
growth rate is maintained is expected to be sore5@® persons.

Currently about 80% of the population of St. Thorhas piped water. The parish has
68708 accounts of which 62,636 active customer wasoof which some 66867 are
domestic accounts, 720 commercial and 44 are abeounts. This is expected to
increase to about 90% by the year 2030, which éusthhe need for major water supply
improvement in the parish.

Demand Centres

The enumeration districts (EDs) that were usech&é2006 population census were also
used to establish priority areas that will be téedeto be provided with water supply.

EDs with population densities in excess of 650 gessper square kilometres were
grouped to form these demand centres.

Fig. 4.6 Demand Centers
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As far as possible, each demand centre (DC) itinio a water supply system. It is
related to a water distribution system that noweasiit or has the potential to be served
by it.

Set out in table 4.6 is information showing the yagpon in each DC, indicating
estimates for 2060, 2065, 2030.

The following table below shows the demand centre

Table 4.6

Distribution System HOP 2005 HOP 2010 HOP 2015 HOP 2020 POP 2025 POP 2030
Airy Castle 3383 3503] 3636.523578] 3774.954156 3918.654334] 4067.824709
Albion Heights 609 630| 654.3531828| 679.2622717| 705.1195684] 731.9611678
Arntully Grove 717 742| 770.4124486 799.7395348| 830.1830074] 861.7853636
Bath 2954, 3059] 3175.602515| 3296.487334] 3421.973842] 3552.237212
Cedar Valley 891 922| 957.2125886 993.6505462 1031.475578] 1070.740485
Davis Mountain 391 405| 420.0239947 436.0129366 452.6105253] 469.8399301
Duckenfield 6455 6684] 6938.133288] 7202.245366 7476.411329] 7761.013895
Easington/ Yallahs 12744 13196 13698.309| 14219.75889 14761.05868| 15322.96398
Goatridge 7922 8137 8446.89602 8768.441769| 9102.227715] 9448.719801
Golden Valley 1885 1952| 2026.063109 2103.188716 2183.250242 2266.35945
Llandeway 155 161] 166.9042727 173.2577734] 179.853131| 186.6995525
Needham Pen 391 405| 420.0239947 436.0129366 452.6105253] 469.8399301
New Pera 4132 4278| 4441.201146] 4610.263171 4785.760836| 4967.939124
Nutts River 4737 4906| 5092.238339 5286.083224] 5487.307151] 5696.191016
Port Morant 3874 4011| 4163.764202] 4322.265109| 4486.799628] 4657.597438
Prospect 4545 4706]| 4885.542311 5071.518953 5264.575119] 5464.980303
Spring Gardens 3608 3736] 3878.590028| 4026.235285| 4179.500915] 4338.600867
Springfield 7461 7726] 8020.247737| 8325.552379 8642.478972] 8971.469925
Trinityville 7825 8103] 8411.533249| 8731.732853} 9064.12141] 9409.162914
White Horses 8362 8659] 8988.513567| 9330.676928 9685.86533] 10054.57459
W hitehall 8109 8397] 8716.603311] 9048.415936 9392.859584] 9750.415077
Wilmington 1689 1749| 1816.051133] 1885.182269 1956.945002] 2031.439508

4.2 Current Water Requirement

The current water supply situation in St. Thomathat, overall, there is sufficient water
in the parish to meet the water requirement, evigm thve existing technical losses (leaks,
tank overflows, etc). This was observed from sigty where a lot of springs and river

sources appeared to produce adequate quantitiemtef. An example is the Plantain
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Garden River which has the capacity to produce lBomiimperial gallons per day of
water, which is more than the average day demansl8WGD, for the entire parish.
However, the Whitehall Treatment Plant which olgaiater from this source only treats
0.3MGD of this water. This treatment plant alonghaother treatment plants has limited
capacities which cannot cope with the increasingeivdemand in the parish. Although
the production capacities of the other surface gnodind water sources in St. Thomas
are not fully known, it has been seen by furthesesvation that parish has more than
enough water available for the population. It isrédfore necessary to upgrade the intakes
and pumps for these sources to increase potabér watduction in the parish.

The current water requirement is shown in table64vhere most of the water supply
systems have deficits. These deficits are mairtybated to the limited production of
treatment plants and pumping stations and non-te/amter (which accounts for 70% of
the water demand). Major water supply improvemshtauld be therefore carried out to

reduce these deficits.

Tables 4.2.6 shows, the water supply requiremesrtgshie year 2060 with the existing
technical losses at 70% of the water demands. MEn@able it can be seen that a water
shortfall exists for all but two water supply sms. This deficit is mainly due to the
technical loses which represents the total NRWHerparish.

Tables 4.2.2 to 4.2.3 show the water supply reqerdgs for the year 2030 with the
existing water productions and technical losse®é&b of the water demands and 30% of
the water demands technical loss respectively.mR@ble 4.2.2 these losses increase

with the increasing demand and all water supplyesys with all water supply systems
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experiencing production deficits. Table 4.2.3 shaomprovements to the water supply

systems where the losses are reduced significafthpduction surpluses occur for four

(4) water supply systems with losses being 30%@fpopulation demand. Improvements

to the source intakes, pumping facilities and trestt facilities should increase the

production of the water supply systems which waatdrn would reduce and eliminate

water supply deficits. This is shown in table 4.@here all water supply system deficits

are reduced due to increased production from tlhecep source intakes and treatment

facilities.
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Table: 4.2.2
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Table: 4.2.3
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5 Water Supply Improvement Plans
Set Up and Detailed Audit of the St. St. Thomas Wat Supply System

The level of NRW in the parish is unacceptably hiyg shown in the sections above, the
overall NRW

In order to proceed with the audit of the networid do obtain reliable and accurate
information on users and consumption, the followiagtivities is required to be
implemented within the Parish during the Audit Rhas

Technical Area:

- Network survey to define and locate pipes (matearal size) & fittings (valves,
PRV, fire hydrants) to draw up the network invegtoFhen all the information
gathered on site will be transferred in Geograpghiormation System (GIS)
following the NWC specifications.

Investigation of all the NWC facilities (productiofacilities, reservoirs and
pumping stations). All defects and anomalies dett@nd remedial works for
repairs and/or upgrading have must be clearly dtateevery facility.

Flow & pressure measurements as well as level memsnt of reservoirs at
production facilities, on the trunk mains and vas®ff-takes.

Leak detection campaign on the entire network aagpimg of leaks detected to
further decide for pipe section replacement.

Establishment and set-up of network models comglywith the network
operation and measurements carried out.

Network partition into District Metering Area (DMAD monitor flows and NRW
control with definition of equipment (valves andlbmeters) to be installed.
Setting-up of pressure management program incluéwguation of existing
pressure zones and Pressure Reducing Valves (RRMJefinition new pressure
areas with location for new equipment.

“Door to Door” Consumer survey audits to ascertgjgecific elements of the
water supply among the residential & commerciaksist® locate the NWC users
(mapping under GIS), to check the status and comddf water meters installed
on site, to gather other relevant information rdgay the supply and to find out
illegal connections.

CS analysis to check the reliability and accuracthe NWC database, to analyze
trends of consumption and users and to establesinttial billable consumption.
Consumption profiles measuring campaign to analylae apparent losses
engendered by the customer metering policies amdedii to optimize the
invoicing /revenues of NWC by defining new meterpajicies for domestic and
commercial users.

Specific investigation on site to check the diserepes between the CS database
and the field, mainly for the temporary and pernmardisconnected accounts as
well as for the accounts with zero/low consumption
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Expected Benefits

The detailed audit of the St. Thomas Water Supypéyesn will provide information that
will be used to help in defining detailed NRW retioc intervention activities. The
results of the audit will be used to target the mw#ical sections of the parish water
supply system that require attention and assistlireduling of the required works.

The information will be used to populate the asksgtbase for the parish which will form
a critical part of the asset management system (AM&t will be established for St.
Thomas. A fully functional AMS will be a valuablgerational tool that can be used to
sustain the benefits that will be derived from tagious projects and activities that are
set out in this document.

16 |Page

Draft St. Thomas WS PPLan - October 12 2011



6.0 Implementation and Phasing of Improvement Works

The planned development and improvement works Her Rarish will be phased and
implemented as follows:

Implementation of the planned works is estimatedadst some $ 4.44B and will include
four packages:

»

»

» | "#

» %% &
e

Package A- Western St. Thomas

This includes the rehabilitation and upgrade op Hwsington Treatment Facilty,
upgrades of all existing pumping stations, the bdltation and installation of tanks as
well as the replacement of existing pipelines mpainlthe Yallahs area. Other works also
include the relocation of a 200mm transmission Ippein the Albion, Woodburn and
Spring Garden from a cross country route to thel nmay. These works are aimed to
address the water supply deficit in this regiorSaf Thomas and maintain a sustainable
potable water supply service for the parish updbieast 20 years. The details are as
follows:

System Description

The Roaring Rivelyallahs/Easington/Landeway/East Albion/Montpelli#fater Supply
System is supplied by water from the East Albionl\&outh Haven Well, Montpellier
Well and the Easington River. The pipeline netweggkmade of transmission mains
ranging from 75mm diameter pipelines to 300mm astfidution pipelines ranging from
25mm to 100mm. Most of the distribution pipelirs@e undersized and require important
upgrades.
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Service Area

Some of the communities supplied by this systenudeYallahs, Easington, Heartese,
Montpellier, Albion and Pamfret.

Water Requirement

The current combined population for the Yallahsiagten/Landeway/East
Albion/Montpellier Water Supply System is estimatecbe13196 persons and this is
expected to increase to persons by 2030. There is a current supply dedioit. 135
migd and this is expected to increase to 0.246 rhigd030 if the existing water supply
conditions are unchanged.

Addressing the Supply Deficiencies

The major water supply problems which brings abthe deficiencies for the
Yallahs/Easington/Landeway/ /Montpellier Water Slyppystem are the small capacity
of the South Haven Well Pump when compared to it pump, the deteriorating
pipelines in the water supply area and the degrdgasington Treatement Facility.
Currently the South Haven well pump supplies ldg#/ fthan the corresponding relift
pump. This leads to frequent shutoffs by the relifinp thereby leading low and no water
conditions for the Yallahs area. Therefore a nesll pump of with a higher capacity at
the South Haven Well station would reduce theseemjatoblems. Small and degraded
pipelines present throughout the water supply aogdribute to major water losses such
as leakages. Replacing these pipelines would t@elibetter water transmission and
distribution at acceptable pressures. The wasatrient plant at Easington is currently
degraded with the filter units and associated egeift being out of service. Upgrading
this plant with addition of new filter units as Wwek other structural renovations would
improve the plant treated water quality and output.

Thefollowing would be done to address the water sujplgfjcit in order to improve the
quality, the quantity and distribution of potablater for the water supply scheme service
areas:
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Cost for Improvements
The estimated total cost for the improvement wisks 320.74M as shown below.
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Description Quantity/m | Unit Cost/$

Installation of New Well Pump and Booster Stations at South
Haven 1 sum 20,900,800
Upgrade of existing pumping facilities in East Albion and
Montpellier 1 30,000,000
Llandeway Filter Plant Rehabilitation 1 sum 20,000,000
Easington Filter Plant Rehabilitation 1 sum 20,000,000
Installation of 1km Three Phase Power Lines from the East Albion
Well Site to the Proposed Booster Station in East Albion
(Provisional) 1 6,000,000
Construction of a Booster Station in Albion 1 sum 2,500,000
Construction of a Storage Tank in Red Hills 1 sum 2,000,000
Rehabilitation of Montpelier Storage Tank 1 sum 1,000,000
Supply and installation of 200mm DI pipelines and fittings 5,100 Lame 80,868,762
Supply and installation of 150mm PVC pipelines and fittings 1,100 Lame 13,792,284
Supply and installation of 200mm PVC pipelines and fittings 9,700 Lame 94,516,800
Contingency and other costs (10% of the forgoing) 29,157,865
Total 320,736,511

System Description

The Albion Heights/ Eleven Mile Supply System ipglied by water from the Albion

Heights Well. The system consists of transmissigelmes ranging from 100mm to
200mm and distribution pipelines ranging from 25tanb0mm. The major transmission
pipeline is a 200mm CI pipeline which runs along ¥Woodburn/ Spring Garden main
road then travels cross country through the hiflsAllbion and is further reduced to
100mm CI pipeline along the road to Eleven MilesieDRo rugged cross country terrain
as well as illegal connections to this transmissioain significant water production
losses occur.

Service Area

Some of the communities supplied by this systenudeAlbion, Woodburn, Spring
Garden, Grants Pen and Eleven Mile.
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Water Requirement

The current combined population for the Albion Hegj Eleven Mile Water Supply
System is estimated to 8196 persons and this is expected to increasé to!
persons by 2030. There is a current supply dedic.047 migd and this is expected to
increase to 0.075 migd by 2030 if the existing watgply conditions are unchanged.

Addressing the Supply Deficiencies

The major issue associated with the Albion Heighte¥en Mile water supply system is
the location of the 200mm diameter transmissiomniaue to rugged cross country
terrain as well as illegal connections to this srarssion main significant water
production losses occur. It has been proposeddoate this transmission main along the
roadway to eliminate these loses. Other lossedaldegradation occur on the existing
50mm CI distriubion pipeline that is connectedite 200mm pipeline. It is
recommended to replace this pipeline with a 100n¥@ Bipeline to facilitate better
water distribution. Extension of this pipeline ke televated areas of Spring Gardens as
well as the installation of a booster statibn. !
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Llandeway

Llandeway
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Cost for Improvements
The estimated total cost for the improvement wisk® 193.94M as shown below.

Description Quantity/m Unit Cost/$

Upgrade pumping facilities in Albion Heights 1 15000000
Install a Booster Station in Spring Gardens 1 10000000
Rehabilitate Spring Gardens Storage Tank 1 1000000
Supply and Install 200mmDI pipes and fittings 8500 | Lame 107227500
Supply and Install 100mm PVC pipes and fittings 4420 43068480
Contingency and other costs (10% of the forgoing) 17629598
Total 193925578

Package B-Central St. Thomas

This includes the drilling of new well in Springiie upgrade of the Whitehall Treatment
Plant, storage tank upgrades in York Stanton, Wigitan, John’s Town and Prospect;
pipeline replacements in Morant Bay, Whitehall, $pect, Needham Pen, Wilmington
and John’s Town; interconnecting the Prospect appléFarm Water Supply Systems;
and upgrade and installation of pumping equipment.

Springfield/Morant Bay Demand Zone

The Springfield Water Supply System is suppliedtwy wells, the Springfield #1 and
the Goodyear #1 well. The pipe network composesapfsmission mains ranging from
100mm to 200mm diameter pipelines and distributioains ranging from 25mm to
100mm pipelines. Water supply deficits exists doethlie wells sources not being
sufficient to serve the existing demand and cowtusu degradation of undersized
pipelines.

Service Area

Some of the communities supplied by this systentude Springfield, Morant Bay,
Seaforth, York, Lyssons and Prospect.

Water Requirement
The current combined population in the DC of their@pield Water Supply System is
estimated to be persons and this is expected to increase#o persons by 2030.
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There is a current supply deficit of 0.60 migd déimd is expected to increase to 1.25migd
by 2010 if the existing water supply conditions anehanged.

Addressing the Supply Deficiencies

The major deficit for the Springfield water supglystem is due to the inadequacy of
the Springfield and Goodyear wells to supply theise areas. It has been proposed
to drill a new well in Springfield to mitigate tloairrent water shortage the major
towns of Morant Bay and Seaforth. Leakages fronratgd and small cast iron and
asbestos concrete pipelines also contribute tdéfeits in the Springfield Water
Supply area. Replacement of these pipelines isngetttowards eliminating the
water shortfall in the area. Thalowing would be done to address the water supply
deficit in order to improve the quality, the quaytnd distribution of potable water
for the water supply scheme service areas:

Drilling a new well at the existing Springfield Wé&ite

Installation of a new well and booster pumping eqment at the Springfield
Well Site

Upgrade existing pipelines by the laying of appneaiely 2.76 km of 250mm
DI pipeline from the Springfield Well Station alogganton Road to the
existing Stanton Storage Tank.

Upgrade existing pipelines by the laying of appneaxiely 4km of 100mm
PVC pipelines in Dumphries Crescent, Top Hill Read surrounding areas.

Upgrade existing pipelines by the laying of appnoxiely 4.4km of 250 mm
DI pipelines along the Morant Bay main road frora Brincess Margaret
Hospital through Lyssons and Retreat and termigatirProspect. This
replaces the existing 200mm AC pipeline which repnés a major health
hazard.

Upgrade pumping facilities in Dumphries.
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October 12 2011

Thomas WS PPLan

Cost for Improvements
The estimated total cost for the improvement wisks 474.06 M as shown below.

Supply and install 200mm PVC pipelines and fittings
Contingency and other costs (10% of the forgoing)

Installation of New Well and Booster Pumps at the
Total

Springfield Pumping Station
Supply and install 250mm DI pipelines and fittings

Supply and install 250mm DI pipelines and fittings

Upgrade Pumping Facilities in Dumphries

Drilling of Springfield Replacement Well
Rehabilitation of York Tank

Rehabilitation of Stanton Tank
Rehabilitation of Dumphries Tank

Description

Draft St.




Whitehall/Spring Garden/Golden Valley Water Supply Demand
Zone

System Description

The Whitehall Water Supply System is supplied byewdrom the Whitehall Spring.
Water from the spring is treated by pressure §lgegraviy fed and pumped to the supply
areas. The pipeline network consists of transmssnains ranging from 50mm to
200mm and distribution mains from 25mm to 100mm.t&Wa&hortages occur on the
system due to the degraded treatment facility artrsized pipelines.

Service Area
Some of the communities supplied by this systenudeWhitehall, Soho, Top Hill,
Golden Valley, Spring Garden, and Seaforth.

Water Requirement

The current combined population in the DC of theitéhall Water Supply System is
estimated to be persons and this is expected to increasé to persons by 2030.
There is a current supply deficit of 0.34 migd dhts is expected to increase to 0.58
migd by 2030 if the existing water supply condisare unchanged.

Addressing the Supply Deficiencies
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Cost for Improvements

The estimated total cost for the improvement wisk&138.19M as shown below.

Description Quantity/m Unit Cost/$

Whitehall Spring Impoundment Upgrade 1 6000000
Determination of Whitehall Spring Yield 1 $283,800.00
Whitehall Filter Plant Upgrade 1 sum 29,952,000
Installation of New Booster Pumps at the

Soho Pumping Station 1 sum 10,000,000
Proposed 20000 Imp. Gallon Storage Tank in Soho 1 2,500,000
Supply and install 150mm PVC pipes and fittings 1871 Lame 18,719,355
Supply and install 100mm PVC pipes and fittings 5970 Lame 58,171,680
Contingency and other costs (10% of the forgoing) 12,562,684
Total 138,189,519

1.1 Prospect Water Supply Demand Zone

System Description

The Prospect Water Supply System is supplied bemfadbm the Prospect Well. From
this well water is pumped to the service areas. pipeline network comprises of
transmission mains ranging from 75mm to 200mm grgiter and distribution mains
from 25mm to 100mm in diameter. Water shortagesiocgainly due to the limited

production of the Prospect Well, which is unablsatisfy the service demand.

Service Area

Some of the communities supplied by this systenudeJohn’s Town, Prospect and

surrounding areas.

Water Requirement

The current combined population in the DC of thespect Water Supply System is
estimated to be 4706 persons and this is nototeg@do increase to persons by
2030. There is a current supply deficit of 0.41@anand this is expected to increase to
0.661 migd in 2030 if the existing water supply ditions are unchanged.
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Addressing the Supply Deficiencies

The limited production of the Prospect Well to sigtthe service area demand is the
main cause of the deficit of the Prospect Watemp8upystem. An average production of
under 0.040migd is inadequate to supply the semasiea which has a demand of
0.19migd.

It has been recommended to interconnect the Afpalen and Springfield water supply
systems with this system to reduce this deficitgtddes of small transmission and
distribution pipelines to this water supply scheml also mitigate the current water
shortages.

Thefollowing would be done to address the water suplelfycit in order to improve the
quality, the quantity and distribution of potablater for the water supply scheme service
areas:
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Cost for Improvements

The estimated total cost for the improvement wisk® 129.03M as shown below.

Description Quantity/m Unit Cost/$

Upgrade pumping facility in Prospect 15,000,000
Construct Storage Tank in John's Town 1] sum 5,000,000
Construct Storage Tank in Prospect 1| sum 10,300,000
Supply and installation of 200mm DI pipelines and fittings 3,520 | Lame 55,815,302
Supply and installation of 100mm PVC pipelines and

fittings 3,200 | Lame 31,180,800
Contingency and other costs (10% of the forgoing) 11,729,610
Total 129,025,713

Wilmington, Needham Pen Demand Zone

System Description

The WilmingtodNeedham Pen Water Supply System is supplied bitits River and
Ward River surface sources. From this well watgrumped to the service areas. Water
is transmitted to storage tanks via pumping fromrikers then gravity fed to the service
areas. The pipeline network comprises of transomssnains ranging from 50mm to
150mm in diameter and 50mm diameter distributionnsiaWater shortages occur
mainly due to the degradation of the river intaied insufficiently sized pipelines.

Service Area

Some of the communities supplied by this systertudgeWilmington, Needham Pen and
Ward River.

Water Requirement

The current combined population in the DC of thelmiihgton/Needham Pen Water
Supply System is estimated to be persons and this is expected to increase to
persons by 2030. There is a current supply dedic.279migd and this is expected to
increase to 0.386 migd in 2030 if the existing watgply conditions are unchanged.
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Addressing the Supply Deficiencies

The major contributing areas to the water suppfcecy of the water supply scheme

are the degraded Nutts River intake facility andepne networks. By upgrading the

Nutts River intake facility enough water would Hesttacted to supply the service area
demand. Replacing the existing pipelines with lang@ins would enable proper water
distribution at acceptable pressures for the serarea.
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Cost for Improvements
The estimated total cost for the improvement wisks 241.43 M as shown below.

Description Quantity/m  |Unit Cost/$

Upgrade of pumping facilities in Nutts River and Ward

River 1| sum 50,000,000
Upgrade Ward River intake facility 5,000,000
Upgrade Nutts River intake facility 1| sum 5,000,000
Rehabilitate Storage Tank in Wilmington 1 1,000,000
Supply and install 200mm PVC pipelines and fittings 16,265 | Lame 158,486,160
Contingency and other costs (10% of the forgoing) 21,948,616
Total 241,434,776

Package C-Northern St. Thomas

This includes the rehabilitation and upgrade aiityville and cedar valley treatment
facilities, installation of a Treatment Facility @rab River, upgrade of the Crab River

impoundment, Arntully impoundment and Davis Mountiitake facilities,

interconnection of the Crab River and Trinityviater supply systems and pipeline

upgrades in Arntully and Bethel Gap.

Cedar Valley Demand Zone

System Description

The Cedar Valley Water Supply System is suppliethle Cedar Valley Spring. Water is
from the spring is chlorinated then transmitted distributed via 200mm and 50mm

pipelines by gravity to Cedar Valley .

Service Area

The service area for this water supply systemdsicealley.

Water Requirement

The current combined population in the DC of thel&évalley Water Supply System is
estimated to be persons and this is not expected to increase topersons by 2030.

Draft St. Thomas WS PPLan
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There is a current supply deficit of 0.019migd dahi is expected to increase to 0.05
migd in 2030 if the existing water supply condisonare unchanged.

Addressing the Supply Deficiencies

Water shortages occur due the limited capacityhef intake impoundment and the
occasional damage of the 100mm GI transmission maining cross country from the
intake to the chlorination facility. Upgrades tharrent intake impoundment would
prevent frequent raw water overflows and abstramiugh raw water to supply the
service demand. Relocation of the 100mm transmmsgiain below road path would
prevent pipe damages which occurs by large delugstd heavy rainfall. The existing
and damaged pressure filter unit is currently dugesvice and therefore water treatment
is solely done by chlorination. Therefore new puesdilters should be put into place
allow proper treatment of the raw water.
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Cost for Improvements

The estimated total cost for the improvement wisk® 22.97M as shown below.

Description Quantity/m Unit Cost

Upgrade impoundment 1 10,000,000
Upgrade filter treatment facility 1| sum 10,000,000
Supply and Install 100mm DI pipes and fittings 73 | Lame 886,155
Contingency and other costs (10% of the forgoing) 2,088,616
Total 22,974,771

Crab River Demand Zone

System Description

The Crab River Water Supply System is suppliedhgyCrab River. Water is from the
spring is chlorinated then transmitted and distedwia 100mm and 50mm pipelines by
gravity throughout the service areas.

Service Area

The service areas for this water supply systenCaab River, Duckworth and

Greenfield.

Water Requirement

The current combined population in the DC of thalCRiver Water Supply System is

estimated to be5 persons

and this is not expected to increaset#o persons by

2030. There is a current supply surplus of 0.12n@gd this is expected to decrease to

0.11 migd in 2030 if the existing water

Draft St. Thomas WS PPLan

October 12 2011

supply ciotds are unchanged.
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Addressing the Supply Deficiencies

Although there are no significant water shortagesoaiated with the Crab River water
supply system, the intake facility is frequentlypdkted by debris and treatement of raw
water is solely done by chlorination. Therefore rapgr raw water treatment system
should be in place to ensure proper removal ofiqudrticles.

Thefollowing would be done to address the water supelycit in order to improve the
guantity, quality and distribution of potable water the water supply scheme service
areas:
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Cost for Improvements

The estimated total cost for the improvement wisks 23.73M as shown below.

Description Quantity/m Unit Cost/$
Construct new impoundment for Crab River 1] sum 5000000
Installation of a settling chamber ,

pressure filters and associated equipment: 1] sum 10300000
Supply and installation of 150mm DI pipelines and

fittings 500 | Lame 6,269,220.00
Contingency and other costs (10% of the forgoing) 2,156,922.00
Total $23,726,142.00

1.2 Trinityville/Davis Mountain/ Georgia Demand Zo ne

System Description

The Trinityville/Davis Mountain/ Georgia Water Sp System are supplied by springs
in the areas of Trinityville and Davis Mountain. Wiis from the springs are treated
then transmitted and distributed via 150mm and 50pimelines by gravity throughout

the service areas.

Service Area

The service areas for this water supply systenSareerset, Trinityville, Georgia,
Davis Mountain and Danvers Pen

Water Requirement

The current combined population in the DC of thanityville/Davis Mountain/ Georgia

Water Supply System is estimated to be 8103 perandshis is expected to increase to
! persons by 2030. There is a current supply dedfat219 migd and this is expected
to increase to 0.442migd in 2030 if the existingewaupply conditions are unchanged.
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Addressing the Supply Deficiencies

Water deficiencies for the Trinityville/Davis Mouwaih/ Georgia Water Supply System
occur mainly due to the limited amount of waterikde from the sources to supply the
service population. In order to reduce these afaes an interconnection of the Crab
River Water Supply system should be made by thadayf 6.1km of 150mm pipelines.
The other recommendation made is to utilize thedoh River as a new source to serve
the existing service demand.

Thefollowing would be done to address the water supelycit in order to improve the
guantity, quality and distribution of potable water the water supply scheme service
areas:
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Cost for Improvements

The estimated total cost for the improvement wisk® 129.369M as shown below.
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Description Quantity/m Unit Cost/$
Construct Impoundment for Johnson River 1.00 | sum 5,000,000.00
Upgrade Pumping Equipment in Davis Mountain 1.00 | sum 15,000,000.00
Improve Davis Mountain Intake Facility 1.00 | sum 2,000,000.00
Supply and Install 1,000,000 IGD Pressure Filters

and improve existing treatment facility at Trinityville

(Provisional) 1.00 | sum 20,000,000.00
Supply and Install 250mm DI pipes and fittings 460.00 | Lame 10,467,231.00
Supply and Install 150mm PVC pipes and fittings 6,100.00 | Lame 61,030,500.00
Supply and Install 100mm PVC pipes and fittings 452.00 | Lame 4,522,260.00

Contingency and other costs (10% of the forgoing)

11,349,773.10

Total

129,369,764.10

1.3 Arntully/Goatridge Demand Zone

System Description

The Artully/Goatridge Water Supply System is sigubl by the Negro River and
Arntully surface sources. Water is from the souraes treated then transmitted and
distributed via 100mm and 50mm pipelines by pumpamgl gravity throughout the

service areas.

Service Area

The service areas for this water supply systeniRarable, Goat ridge, Windsor Forest,
River Head Arntully Gap, Ness Castle, Content, Bethel Gap, Malernon Gap, Bel-

Clair, Albion Mountain and Richmond Gap

Water Requirement

The current combined population in the DC of thanityville/Davis Mountain/ Georgia
Water Supply System is estimated to be 8879 perandshis is expected to increase to
# persons by 2030. There is a current supply deb€it0.383migd and this is
expected to increase to migd 0.485 in 2030 if tkistmg water supply conditions are

unchanged.

Draft St. Thomas WS PPLan - October 12 2011
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Addressing the Supply Deficiencies

Water deficiencies occur due to the limited intakpacities and undersized pipelines.
Upgrades to the existing intake impoundments weaulable better abstraction of raw
water and prevent unwanted overflows. Replacemfehiecexisting 50mm pipeline along
the Arntully/Bethel Gap main road with a 150mm (liipe would improve water
transmission at better pressures.

Thefollowing would be done to address the water supelycit in order to improve the
quality, the quantity and distribution of potablater for the water supply scheme service
areas:
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Cost for Improvements

The estimated total cost for the improvement wisks173.11 M as shown below.
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1.4 Package D-Eastern St. Thomas

This includes the upgrade of Bath and Rockbroolaffinent Facilities, upgrade of
Bath and Wilmington Storage Facilities, upgradeéeristing Booster Pump stations,
installation of new Booster Stations in Arcadia, Wd’era and Wheelerfield,
interconnection of the Rockbrook WSS with the BatVS, upgrade of pipelines in
all areas including the replacement of 5.6 km dirhith AC pipelines to150mm PVC
pipeline in Hampton Court and Golden Grove.

1.5 Apple Farm/Duckenfield/Arcadia Demand Zone

System Description

The Apple Farm/Duckenfield/Arcadia Water Supply t8ys is supplied by the Apple
Farm spring source. From this source water is puirgred gravity fed to the service
areas. The pipeline network comprises of transomssnains ranging from 50mm to
200mm in diameter and distribution mains rangirgrr2Z5mm to 100mm in diameter.
Water shortages occur mainly due to the degradatm@hundersized pipelines as well as
inadequate pumping and storage in some areas.

Service Area

Some of the communities supplied by this systenude Bachelors Hall, Duckenfield,
Hampton, Arcadia, Dalvey and Golden Grove.
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Water Requirement

The current combined population in the DC of thelmiihgton/Needham Pen Water
Supply System is estimated to B&  persons and this is expected to increase to
persons by 2030. There is a current supply dedic?.057migd and this is expected to
increase to a deficit of 0.150migd by the year 2030e existing water supply conditions
are unchanged.

Addressing the Supply Deficiencies

Water shortages occur mainly due to the degradatm@hundersized pipelines as well as
inadequate pumping and storage in some areas. @placement of leaking and
degrading distribution pipelines in Bachelors Halplden Grove and Arcadia will
greatly reduce the water losses. Upgrades to pugnequipment for highly elevated
areas such as Arcadia and Golden Grove will enaldter to be transmitted at an
acceptable head. THellowing would be done to address the water sumsficit in
order to improve the quality, the quantity and rilsttion of potable water for the water
supply scheme service areas:
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Cost for Improvements

The estimated total cost for the improvement wisk® 237.86 M as shown below.

Description Quantity/m | Unit Cost/$
Installation of Booster Stations Dalvey and Arcadia 3 sum 11,836,300
Upgrade of pumping facility in Apple Farm 1 15,000,000
Installation of Storage Tank in Arcadia 1| sum 6,000,000
Decommission and Remove Tank in Hampton Court 1| sum 110,000
Supply and install 150mm PVC pipelines and fittings 5,591 | Lame 55,937,955
Supply and install 100mm PVC pipelines and fittings 13,070 | Lame 127,354,957
Contingency and other costs (10% of the forgoing) 21,623,921
Total 237,863,133
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1.6 Port Morant/Airy Castle Demand Zone

System Description

The Port Morant/Airy Castle Water Supply Systensupplied by the Port Morant and
Airy Castle Spring sources. Water is from the sesrrare treated then transmitted and
distributed via 100mm and 50mm pipelines by pumpamgl gravity throughout the
service areas. Water deficiencies occur due toeqagte pumping and undersized
pipelines.

Service Area

Some of the communities supplied by this systerfude Port Morant, Style Hut, Airy
Castle and Nickel Hill.

Water Requirement

The current combined population in the DC of thet Réorant/ Airy CastleWater Supply
System is estimated to be persons and this is expected to increase!to persons
by 2030. There is a current supply deficit of 0.@&f§d and this is expected to change to
a deficit of 0.132 migd by the year 2030 if the stixig water supply conditions are
unchanged.

Addressing the Supply Deficiencies

Water deficiencies occur due to inadequate pumamyundersized pipelines. Upgrades
to undersized pipelines and pumping equipment fadllitate better water transmission
and distribution to the respective water supphasre

Thefollowing would be done to address the water suplgfycit in order to improve the
guality, the quantity and distribution of potablater for the water supply scheme service
areas:

- # 1 $% &' ! 6
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Cost for Improvements

The estimated total cost for the improvement wisk® 156.25 M as shown below.

Description Quantity/m Unit Cost/$

Upgrade of pumping facilities in Port

Morant

and Airy Castle 1| sum 50,000,000
Supply and installation of 150mm PVC

pipelines and fittings 9,200 | L. m 92,046,000
Contingency and other costs (10% of the

forgoing) 14,204,600
Total 156,250,600
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1.7 New Pera Demand Zone

System Description

The New Pera Water Supply System is supplied byNi#ne Pera Well source. Water is
from the well is transmitted and distributed vigDfrim and 50mm pipelines by pumping
directly throughout the service areas.

Service Area

Some of the communities supplied by this systerfude New Pera, Old Pera, Bowden
Hill.

Water Requirement

The current combined population in the DC of thevNeera Water Supply System is
estimated to be 66@ersons and this is expected to increase topéésons by 2030.
There is a current supply surplus of 0.001 migd tnlis expected to change to a deficit
of 0.036 migd by the year 2030 if the existing wat@oply conditions are unchanged.

Addressing the Supply Deficiencies

Water problems occur due to inadequate pumpinguadérsized pipelines. Upgrades to
the pump station at New Pera have been proposeeélhas to install a new pump station
in Bowden Hill. Major pipeline replacements haweseb proposed along the New Pera
main roadway to facilitate better water distribuatit acceptable flows and pressures.
Thefollowing would be done to address the water suplelffycit in order to improve the
quality, the quantity and distribution of potablater for the water supply scheme service
areas:
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Cost for Improvements

=#

I %% &

The estimated total cost for the improvement wisks 156.25 M as shown below.

Description Quantity/m Unit Cost/$
Construction of Storage Tank in Bowden Hill 1| sum 5,000,000
Upgrade of pumping facility in New Pera 1| sum 15,000,000
Rehabilitation of Storage Tank in New Pera 1] sum 1,000,000
Installation of Booster Pump and Associated

Equipment in Bowden Hill 11 sum 3,000,000
Installation of 5km Three Phase Power Lines and

Equipment from New Pera Well Site to the Proposed

Booster Station Site in Bowden Hill (Provisional) 30,000,000
Supply and install 150mm DI pipelines and fittings 90 | Lame 1,128,460
Supply and install 200mm PVC pipelines and fittings 2,502 | Lame 24,379,488
Contingency and other costs (10% of the forgoing) 7,950,795
Total 87,458,742

1.8 Bath Demand Zone

System Description

The Bath Water Supply System is supplied by thén Bdring fountain source. Water is
treated then gravity fed and pumped through 100mchSmm pipelines to the service

areas.

Service Area

Some of the communities supplied by this systerudel *;

6! *6 !

Water Requirement

Draft St. Thomas WS PPLan October
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The current combined population in the DC of thethB&Vater Supply System is
estimated to be 66@ersons and this is expected to increase topéésons by 2030.
There is a current supply deficiency of 0.120 magdl this is expected to change to a
deficit of 0.167 migd by the year 2030 if the exigt water supply conditions are
unchanged.

Addressing the Supply Deficiencies

Water shortages occur due to limited amount of wateailable from the sources
degraded pumping, water treatment and pipelinepagemnt. Interconnection of the Bath
Water Supply System with the Rockbrook Water Suggtem should reduce the water
supply shortfall in the service areas. Upgradesh® major pumping equipment and
undersized pipelines in the service areas shoubgheply improve the water supply
system.

Thefollowing would be done to address the water suplgfycit in order to improve the
guality, the quantity and distribution of potablater for the water supply scheme service
areas:

Overall redesign and construction of water treatrfecilities.

Installation of 2.47km of 150mm DI pipeline fromusoe to storage tank.
Upgrade of storage tank at Bath fountain.
Rehabilitate existing water treatment plant at Bath

$ Rehabilitate Rockbrook treatment facility.

= Interconnect Rockbrook and Bath distribution sysbgnthe laying of 2km of
100mm PVC pipeline.
Rehabilitate Mt. Mansfield pump station.

5 Distribution main replacement by the installatidrid3km of 200mm PVC

pipelines.
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Cost for Improvements
The estimated total cost for the improvement wisk® 168.670M as shown below.

2 Quantity Unit " 34
D + + | 1 sum E *$%%* %A
/ I+
! # 1 1 sum E *$%%* %"
!
2 6 6 ! sum E *%0%%* %!
2+# #/ 1 sum E %*%%%*9
+
2 " sum E $*%%%*%
1
' $% ( 2470 La E %o*-=-*-1= ¢t
me
I %% 3630 La E $* .%*. ¢
&' me
Contingency and other costs $ %===t
(10% of the forgoing)
&'& 3 5/.5,0.,-- 0/
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Total Project Cost

Item No.

Proposed Projects

Budget Cost
in $IM

Network Improvement and Upgrade:
Transmission 81.20 Km and distribution 6]
Km Pipeline Replacement, Pressure

Management — Gate Values, PRVS, PSVS

$1,744,031,170

Detailed Audit :

Network Survey, DMAs, Leak detection, C|S
analysis

$200,000,000

Improvement & Upgrade to Water
Production Sources :

New/Upgrade to new surface and or grour|d

Sources, inclusive Booster/Pumping Stations

601,949,700.00

Construction of Booster/Pumping Station:
Booster/Pumping Stations etc.

$69,669,930

Storage Facilities :
Water Storage Tanks & Accessories Over

$71,126,046

Automation & Operation Efficiency
Supply & Installation of Systems Control,
Telemetry, SCADA System etc.

E *%%%*%9

Sub-Total - Works

Consultancy Engineering Designs:
Consultancy Engineering Designs and
Construction Supervision Services ~ 20%

E *=5=* =5

9 " "I #

Budaet : Grand Total

Draft St.
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October 12 2011
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